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DETAILED ACTION 

Election/Restrictions 

Applicant’s election without traverse of Group I in the reply filed on 1 5 December 
2005 is acknowledged. 

Claims 28-30 are withdrawn from further consideration pursuant to 37 CFR 
1.142(b) as being drawn to a nonelected Group II, there being no allowable generic or 
linking claim. Election was made without traverse in the reply filed on 15 December 
2005. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1,2, 6, 7 and 11-13 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Bawendi et al. (US Patent 6,501,091; hereinafter Bawendi). 

Re claim 1 : Bawendi discloses, in figure 1 and throughout the disclosure, a 
system comprising: 

• a semiconductor light emitting device (10) capable of emitting first light 
having a first peak wavelength; 
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• a first fluorescent material layer (20) comprising a first wavelength 
converting material (22) capable of absorbing the first light and emitting 
second light having a second peak wavelength longer than the first peak 
wavelength (column 5, line 67); and 

• a second fluorescent material layer (1 6) comprising a second wavelength 
converting material (18) capable of emitting third light having a third peak 
wavelength longer than the second peak wavelength (column 5, lines 63- 
64), wherein the second fluorescent material layer is disposed adjacent to 
the semiconductor light emitting device; 

o wherein at least one of the first fluorescent material layer and the 
second fluorescent material layer comprise a second material (12) 
that is not a wavelength material. 

Re claim 2: Bawendi discloses, in figure 1 and throughout the disclosure, the 
second fluorescent material layer (16) overlies the semiconductor light emitting device 
(10) and the first fluorescent material layer (20) overlies the second fluorescent material 
layer. 

Re claim 6: Bawendi discloses the quantum dots being suspended within a host 
matrix, rather than deposited in a solid layer. Therefore, Bawendi discloses the second 
fluorescent material layer being disposed on a plurality of discrete regions on the 
semiconductor light emitting device, and the first fluorescent material layer overlies the 
second fluorescent material layer. 
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Re claim 7: Bawendi discloses the first peak wavelength is blue; the second 
peak wavelength is green and the third peak wavelength is red (column 5, lines 56-67). 



Re claim 11: Bawendi discloses the second material being selected from the 
group of resin, silicone, and silica (column 6, lines 64-67). 

Re claim 12: Bawendi discloses the first fluorescent material layer and second 
fluorescent material layer are arranged to maximize a luminous equivalent of a 
combination of the first, second and third light (column 6, lines 4-7). 

Re claim 13: Bawendi discloses the first fluorescent material layer and second 
fluorescent material layer are arranged to maximize color rendering index of a 
combination of the first, second and third light (column 6, lines 4-7). 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bawendi. 
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Bawendi teaches all the limitations as shown above, including quantum dots 
having various emission peaks, specifically 594nm which is within the yellow emission 
range (column 5, lines 40-42). Bawendi further teaches mixing the quantum dots to 
produce the desired emission spectrum (column 6, lines 23-34). 

Bawendi fails to explicitly teach the system include a second peak wavelength of 

yellow. 

One of ordinary skill in the art would recognize the use of a yellow 
photoluminescent quantum dot to produce a desired light emission. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to substitute a quantum dot that emits yellow for the quantum dot of 
Bawendi that emits green because it would produce the desired color emission. 

Claims 1 and 14-17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ishii et al. (US Patent 6,888,173; hereinafter Ishii) in view of 
Tbmioka et al. (US Patent Application Publication 2002/0140891; hereinafter 
Tomioka). 

Re claim 1: Ishii discloses, in figures 1 and 2 and throughout the disclosure, a 
system comprising: 

• a semiconductor light emitting device (1 ) capable of emitting first light 
having a first peak wavelength; 

• a first fluorescent material layer (8y or 8m) comprising a first wavelength 
converting material capable of absorbing the first light and emitting second 
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light having a second peak wavelength longer than the first peak 
wavelength; and 

• a second fluorescent material layer (8c) comprising a second wavelength 
converting material capable of emitting third light having a third peak 
wavelength longer than the second peak wavelength, wherein the second 
fluorescent material layer is disposed adjacent to the semiconductor light 
emitting device. 

Ishii further discloses forming the fluorescent material layers (color filters) by 
coating inks onto the protector (column 5, lines 6-10). 

However, Ishii fails to teach or fairly suggest at least one of the first fluorescent 
material layer and the second fluorescent material layer comprising a second material 
that is not a wavelength converting material. 

Tomioka discloses various ways of forming color filter layers including an ink jet 
method (the method of projecting a dye/pigment as an ink to form a pattern directly) 
(paragraph 66) and a pigment dispersion method (the method of coating a resin 
containing a pigment as a colorant) (paragraph 63). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to substitute the method of forming the color filter by pigment 
dispersion for the ink jet method taught by Ishii in order to produce a layer comprising a 
fluorescent material and a resin because the methods are art recognized equivalents of 
one another and considered to constitute an obvious design variation based on the 
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availability of manufacturing materials and apparatuses used in the manufacturing 
process. 

Re claim 14: Ishii discloses, in figures 1 and 2 and throughout the disclosure, a 
third fluorescent material (8y) comprising a third wavelength converting material capable 
of emitting fourth light having a fourth peak wavelength. 

Re claim 15: Ishii discloses the first peak wavelength to be UV, the second peak 
wavelength to be blue, the third peak wavelength to be red and the fourth peak 
wavelength to be green (column 2, lines 65-66 and column 3, lines 55-60). 

Re claim 16: Ishii discloses, in figures 1 and 2 and throughout the disclosure, the 
second fluorescent material layer is adjacent (8c) to the semiconductor light emitting 
device; the third fluorescent material overlies the second fluorescent material (8m) and 
the first fluorescent material (8y) overlies the third fluorescent material. 

Re claim 17: Ishii teaches all the limitations as shown above. 

However, Ishii fails to explicitly teach the first fluorescent material layer 
comprising an amount of the second wavelength material. 

One of ordinary skill in the art would recognize that where the first and second 
fluorescent material layer meet there will be some dispersion of particles between the 
layers. Therefore, the first fluorescent material layer would comprise a small amount of 
the second wavelength material. 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made that the first fluorescent material layer would contain migrated 
fluorescent material of the second fluorescent material layer because without a 
prevention layer, no migration between layers is impossible. 

Claims 18-21,23,24 and 27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Blanchard (US Patent 6,994,453) in view of Ishii. 

Re claim 18: Blanchard discloses, in figure 5 and throughout the disclosure, a 
device comprising: 

• at least one semiconductor light emitting device (74) capable of emitting 
first light having a first peak wavelength (column 12, lines 65-66); 

• a cover plate (80) spaced apart from the at least one semiconductor light 
emitting device; 

• a fluorescent material layer (78) that contains both red and green 
phosphors to produce white light from the emitted blue light of the 
semiconductor (column 13, lines 43-47); 

o wherein the fluorescent material layer is disposed on the cover 
plate. 

However, Blanchard fails to teach or fairly suggest the fluorescent material layer 
comprising both red and green phosphors to be separate layers for each color. 
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Ishii discloses, in figures 1 and 2 and throughout the disclosure, the use of 
multiple fluorescent material layers, wherein each layer comprises only one phosphor 
color. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the fluorescent material layer of Blanchard by providing 
separate fluorescent material layer for each color because it allows for better color 
temperature to be achieved. 

Re claim 19: Ishii discloses the third light combines with the first light and the 
second light to form mixed light that appears white (column 3, line 6). 

Re claim 20: Ishii discloses the first fluorescent material layer and second 
fluorescent material layer are arranged to maximize a luminous equivalent of a 
combination of the first, second and third light (column 4, lines 16-22). 

Re claim 21 : Ishii discloses, in figures 1 and 2 and throughout the disclosure, 
one or more filters (8m or 8y). 

Re claim 23: Ishii discloses, in figures 1 and 2 and throughout the disclosure, the 
first wavelength converting material (8y or 8m) and the second wavelength converting 
material (8c) are deposited as discrete layers. 
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Re claim 24: Ishii discloses, in figures 1 and 2 and throughout the disclosure, the 
second wavelength converting material (8c) is closer to the at least one semiconductor 
light emitting device than the first wavelength converting material. 

Re claim 27: Blanchard discloses the device of claim 18 to further comprise an 
LCD (column 12, lines 39-41). 

Claims 9 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Bawendi as applied to claim 1 above, and further in view of Jain et al. (US 

Patent 6,797,412; hereinafter Jain). 

! 

Bawendi teaches all the limitations as shown above, including quantum dots 
used as phosphorescent material producing red and green and/or yellow emission. 

However, Bawendi fails to teach or fairly suggest the use of the specific 
phosphors included in claims 9 and 10. 

Jain discloses the substitution of quantum dots for phosphor material (column 8, 
32-33). 

One of ordinary skill would recognize that since quantum dots are an 
improvement in the art upon phosphor material, interchanging phosphor material for 
quantum dots is a viable substitution. 

One of ordinary skill would further recognize that the phosphors claimed in claims 
9 and 10 are known phosphors used to produce red, green and yellow emission when 
blue light impinges on them. The use of the specific phosphors in claims 9 and 10 
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solves no long felt need or long-standing problem in the art. Accordingly, the choice of 
specific phosphors is considered to constitute an obvious design variation. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to substitute the phosphors included in claims 9 and 10 
within the device disclosed by Bawendi in order to produce the desired color emission 
and temperature based on the availability of phosphor material. 

Claims 25 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Blanchard and Ishii. 

Blanchard and Ishii teach all the limitations as shown above, including phosphors 
producing red and green emission dispersed within resin to produce the fluorescent 
material layers. 

However, Blanchard and Ishii fail to teach or fairly suggest the specific phosphors 
claimed in claims 25 and 26. 

One of ordinary skill would recognize that the phosphors claimed in claims 9 and 
id are known phosphors used to produce red and green emission when blue light 
impinges on them. The use of the specific phosphors in claims 9 and 10 solves no long 
felt need or long-standing problem in the art. Accordingly, the choice of specific 
phosphors is considered to constitute an obvious design variation. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to substitute the phosphors included in claims 9 and 10 
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within the device disclosed by Blanchard and Ishii in order to produce the desired color 
emission and temperature based on the availability of phosphor material. 

Allowable Subject Matter 

Claims 3,4,5 and 22 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

Re claim 3: The best prior art of record discloses a system comprising: a 
semiconductor light emitting device, a first fluorescent material layer, a second 
fluorescent material layer disposed adjacent to the semiconductor device, wherein at 
least one of the first fluorescent material layer and second fluorescent material layer 
comprise a second material that is not a wavelength converting material. However, the 
prior art fails to teach or fairly suggest a system wherein the first fluorescent material 
layer is disposed on a first portion of the semiconductor light emitting device, the second 
fluorescent material layer is disposed on a second portion of the semiconductor light 
emitting device and the first portion being adjacent to the second portion, as claimed in 
claim 3. 
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Re claims 4 and 5: The best prior art of record discloses a system comprising: a 
semiconductor light emitting device, a first fluorescent material layer, a second 
fluorescent material layer disposed adjacent to the semiconductor device, wherein at 
least one of the first fluorescent material layer and second fluorescent material layer 
comprise a second material that is not a wavelength converting material. However, the 
best prior art of record fails to teach or fairly suggest the first fluorescent material layer 
being disposed on a first plurality of discrete regions on the semiconductor light emitting 
device, and the second fluorescent layer is disposed on a second plurality of discrete 
regions on the semiconductor device, as claimed in claim 4. Claim 5 is allowable by 
virtue if its dependency. 

Re claim 22: The best prior art of record discloses a system comprising: a 
semiconductor light emitting device, a cover plate spaced apart from the semiconductor 
light emitting device, a first fluorescent material layer, a second fluorescent material 
layer disposed adjacent to the semiconductor device, at least one of the first fluorescent 
material layer and second fluorescent material layer comprise a second material that is 
not a wavelength converting material and wherein the device further comprises one or 
more filters. However, the prior art fails to teach or fairly suggest a device wherein the 
first fluorescent material layer and second fluorescent material layer are arranged to 
maximize a gamut of color after the first, second and third lights are filtered by one or 
more filters, as claimed in claim 22. 
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Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant’s disclosure. 

• US Patent 6,565,233 discloses a light emitting device comprising color 
filters to produce white light emission. 

• US Patent Application Publication 2005/0057145 discloses an LED 
producing white light emission. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Elizabeth Keaney whose telephone number is (571)272- 
2489. The examiner can normally be reached on Monday, Tuesday, Thursday, Friday 
7:30-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s 
supervisor, Ed Glick can be reached on (571)272-2490. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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